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aX-^fc-fS. Sfcfc. 1MHM14CKMC3 1& 
7JH*3 2fc*tU OmEi=J:«inmil 
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<ti> 2momM®t . mamma xxsmmm 
mamma* mmmw&tmttmmbtnmzm 

EWQlMZtilZblzZ; OfS^-f StBW^tJ: 'OmiiW. 

[its* 2 ] wmm^a xvmmmm-mm 
mftm&nftx-i) hzb zmmt -tm-m 2 ffi$<ov 

& Z b £WSkk 1 £»<o-e>r ? oWai 

^x&&ztmmttmiz%iim.<n-?4 

[ff*^8 ] fflB^ a y Mi. SftttftKC J: *>X 

fSLhzt zimt -times 1 tur?** 

b i> 1 WffiliZ&MtmiHx. s d<7)R«fflfc!ilt L^sts- 

[ffi&B l 0 ] MEKMWi. &mmz£ ~>x&zz 

im%& 1 1 1 lifissitMJi . &mm*mz x^xm 
izt^vmttimsmi ow&<r>%m$\&. 
im$m 1 2 ] iirieRStffi{i> -ymtzx. ->x 

imm 1 3 ] fliiBRftfBli. #4SA4IHH!t£ i o 
TJ*ft£i:£«tti+*IW&«l OfSSJWWtffftS. 
[tf3<JS 1 4 ] tiEKftfiBii. *fflJ«WWMlAJW 

AH. 
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•c^sttSr*-ri>m2^m^A 5 iEa$ii. Mie^ 
taw*** 1 mmmmtm 2 vmmffl&t <r>mz£. t 
mmx t mimbmmzfr^mTttm&jiizx 
*). %2comwmz$ttmm(r)mtiz®^xwmtt. 
coxmmmfrtzbizxy) . mwm-hmvwtiz 

10 4§£B. 

[iH^H 1 6 ] ffim2<&imm&zisttMkz 20 

[M$g 1 7 ] f«EfrHM5>*rttf>» 1 m 

Ttmmfr &nmzm< z t iWAt tiwm. 
1 5iiMcom&mg.. 

imm 1 8 ] *ff&m*#m<nm 1 m-%mb m 
2cr>mmm®bnmz£.i&®mMK 2 

20 EitotZ>Zb££*)>ktZithZbZmb-fhm$. 

[mm. 1 9 ] meim nwmmry-^thitsu 
t^mmm^i z b ztmbtzmm 1 5iem 

[ff*3i2 0 ] i»i2m*fc»rt*>i& 1 <o»«««tn 

tzw££totizt&mb-9'&m&ii 5tm^^ 
mm. 

30 [ 0 0 0 1 ] 

-^mr/ztiim^m^mzmth. ttz. 
mttmt mm ix *t :-a $r^^ fc j&nui&fc* 

[0002] 

Mts&&t>0). h&wismvmm (v«s^< 
40 y $5-) ^>[iie^sft # 

[00033 -*. 7*hVV?y7jfflft*R^X. 

m>x>m<r>m-3.^- 9 zimtz z t $n 

TV>S. AIW^^iMfc LT. v^ot-^ (M. 
50 Mehregany et a 1., "Operation of microfabricated har 



3 

monic and ordinary side-drive motors", Proceedings 
IEEE Micro Electro Mechanical Systems Workshop 199 

o pi-8) ¥U±x'®%.tnz£ vmrti < immm 

<7)>; ~TV>f ^DT^^-jlX-^ (W.Tang et al.,"Lat 
erally driven polysilicon resonant microstructure 
s", Sensors and Actuators 20(1989) p25-32) 

c o o o 4 ] mmx&mrt ix t , vkowkks 

'J-- yi-f ^-Ay?. WIB J F2-8812-t& 
$8) jWB&*VO*£. 

[0005] HI 8tti WffiBB*flimil<0-if3IW)-» 

3 ymm 9 1 ±<cttiti 93*1* ixmm^-f 9 

4 , &ST#«9 5*5 itf&SSfftl 9 6 #««§ilT U 
6. o£9£ST#19 5k[3]«0'T^9 7iiJ:l*iT 
8!&97l . ^JR^»9 6ttil»cOHftfffi9 8. tStV 
mW9 8<0Tfc!S«^UTR»ifi9 80£g££*. 
t^**Hmi£Vff9 9, @gmS9 9i . H£S 
®9 9a mttiffl&m9 9i fc*E 

£ 5 k . Rltffl 9 8 k ESfffi 9 9 1 onciltt 
7, 91 1 tf^tlXtebfrfttf 
£ 1 , Kit® 9 8 (cAftf LfcBifcfcatfSOSfctii fcfc 
RIMS fcfttflffllSft.* . i <0 J: 5 &7feMfiS§fi3t:£ 1 

VS« 9 2 ± fc 2 L T 7 U A it* I Z k C J: *> 

mthzkh^t^tix^h. 

[ 0 0 0 6 ] 01 9J4«*<03t^ia6B«l«£S^'tf[ 
•0?**. Bl9fci3Vvr. f3fciH803fcJ:9 
JWr4>*ifc*J«a»¥iii*8 0 1 tioT^EStL*. 
^-LraWMiSO lj6»4>O3BiU>'X8 04tJ:o 
T*3fcS*U U-y80 5±TBR^*I»I 

[00073 

ifc. Alt*-|&]tRlt^[6]*<iISTgAS* {: 5:V\ 
$ h (ctt . Rlt®^ij^JSmSco-g|5 k Sr->T v>* 

[0008] fi^<D3fc&^fiT14» s Pag 
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SftLTL£5kV^:X£a { £>l>. ifc. EiI&7i3E£ 
fx 3 fe^tt^^tlMPOrffiHM'CBK L&< T« 

[0009] *#»0g«tt, ±a><9|2]g££j3?&-f £ 

10 fcfcfc*. 

[0010] *»Ji«>flW>HWU. ±ISt«*0iJ^X^S: 

[00 11] 

k, -SfctfW%m2ti£i;a4>hXimiitlt:&% 

<bt>2®amamt. mmmmxrsmiwm 

?D7?fai-mot, mieragpji, Misuse 
vj&t&wvHzx vtmmmzmtzhnx' 

- ik*1«tk-r*. 

[ooi23*^Ba<o-7>f^nr^f-AX-^{c{i, w 

30 [00 1 3] #8BJ<0V>f7n7?^*x-*fcti. ff 

mc*i*i"c*it>tf)36*fti. 

[0014] MB^h -f ^ htai. AWBKCioT* 

[0015] *me>mtom. *mv~?j?rtT 

40 mtWj: < k t> 1 MffiJrlcRltfflSrfiii. , £ <0Rlt1Bt= 
[00 1 63 MBRMffifcti. AHKCJ: oTjft« i> 

[001 73 *iMB*>£X&MK2, ^JKB^con-»*> 
Sfc3^«Kk Witt *» 1 0«S^«$rW L , 

50 ^xsii, iireM#^^ofliio»«flWkii2^) 



5 

mmnrnm^zm.^ fuweiifr <o iwte#-#*>^ 

[0018] xmcom&mmwi, m&&2<7)mm 

[ooi9] mmxammmte^ mv ! ffimft 
ogs i <ommffi& t%2 mmm&t emz*. t & mm 
aa*. m^mm7t^m^m^zmm<i> 
2mmmzm&£toi&zki,z£V)£iZitz>i> 
<o. ^,2<rmmm.^zms.^mx.hh<nm^ . 
[0020] *w%<?>m&mx'\i.. fftem i <vmm 

[00 2 1] 

mmm, to«sl mmzmtzztizx*). 
(zmv-mmzm o . t^tximbmimffi 

MzMKZffitiLX\ BI£tt&fcTOt&aRICtE£3i 
[0022] *»W<03fcj^aaiK*J^"Cffl^4> 

*x-i>im'mzm^tzffiwm&±. 
£\,z\$&r)xzmb i%^&X'^mxhh. 

[00 23] 

[SUM] *^B8WHJfeWtov^T0fflSr#ggL 
[ 0 0 2 4 3 H 1 ftt&QOfl! 1 consi^r 7 f - aI 

-?io *«-rwtBsrc** . i i . sjflgi 

6. 8J:tf3a**13. 13i «Si*»^ftR|-aHR 
PFHSO ±fcE5&&fiTv*4. TO^&l 2, ttffitt 
«14. 15, Jftfil 6tt. ^'3^M9, 18. 
1 7*4N/CWISJh.TH*. 
[0025] 43gft0l?>S£1B&l lfcTOBSl 2 
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[0026] *5£jtWtf>7?f-jLX-* 1 0 coiJrf£S:0 
2«:JBV^TSMW4. B&K&fcTOIt&l 2<0HtC« 

i9«fc¥ff^9«L¥filWf*-r* (12 (a) 

*WBari>i> . vi^ttt^v^ whwm. i5t 

xg'f yh^T^OjgLSHxft^'OB^^ff^ (H2 
(b) ^C*rt) . aHKfcWfc«£LfcA*»Kfc 

[0027] 03 (i#f|0Ji<9SfS 1 «iMW7?fiX 
10 -?1 0*JB»fc^M86afH9BrCfc*. ilC 
*Lfc7?*3.x-* l OOaiBIJgPl 4fcRWE3 1 
Srfllirv^. A3t#3 2t*fU EpfllHIE fc «fc S TO 

rai 2fl5saa<!Ojiv^T«w»si 4«>MU3fti:u 

[00 28] ^«0J: 3 C«J*ttoJfc#MflHB8 6»i, B 

mtzmmmztix^zt:*). «Hiw>a*»t 

20 4 . ■ 8 fcfcli, VEtt&Dfc: J: ftftKMMcS'* 3^VH S 

[0029] <Jcfc*»%0T?f - iX-^ii JtfllfiflWJ 
HlOA-AHifffiH-T**. v'Ua>'*»<9 i Sr*a6K4 

uzv>£j *v&\ Ltdk. tmmt Lxm&m4 

2£5 00 0A#jfcU $6ti«)±WtffiCVD (L 
PCVD) CiiJ^y3>'afl«4 3*l 5 00AfWl 

30 z<r)Wm<n-%& . yxhyvfyy ■< b^ v 

tV^ZX. *)t*9--yyLXny?9 h*-/l^4 4Sr 
BAt4 (04 (a) ) . x^y^iiCF^Ri&jr 
XfcLTfflv\ K^-^X y^y^Srfifofe**, A 7 7r 

^T. »i 'JyH-ty^'Jy^yKLPCVD 
KJ: 0 3 0 0 0 AfHHUtfL ^^-xy/fcj: 
^-^F*4 5t»|«Ufc (04 (b) ) . fctfL, x ) 

40 'J 3VRft«4 6£#j£ (04(c)), ^^--^ 
Lfcft. U >K-ty^y>-U3yM4 7S:LPCV 
Dlc e t'5 2xtmf^-ri>. 'J>-2r, -f ^yaAfttcJ:^ 
X&XlXl>fri£>W*MtM0£X'l>&\ U^F- 
Ky/JK'J >-y 3V)S4 7 fc^-xj^LTIffljai 

a. sn«. fefgi&gp, v-iAvvmmh 

(04 (d) ) . CC-Ctt^s-f yhfcLT^y 

so (tefe-fiifcti'jHit^V'f^Dr^ax-^ 
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1 0 (04 ( e ) ) . 4£. 1ittS£Bk*-r 

t*Mffl»8 6«rf»W-4 (04 (f ) ) . 
[0030] icr> mzlX mkltlU 7 J- j. 
x-^fcitfftffitfiSte, /hSA^gStc^WiTU 

§ 2 0 0 ^ mmm^MM<7)B^ 1 1 . ttO** •/ 7 
2xtm, 1MBIItf0Jt£5OjumfcU:fc£4. 0. 1 
ium/VOSasffitUfc. -54 0. EPJDSE4 0VT'4^ 
mO^<i£t#, MttflilK*) 2 0 At mc0^fi* { ^T'^ 

HTIi. 034HC^Uc#[6H;:»SJ£<?==9O 0 ~4 
[003 1] ZZX'li. S 

[0032] 05t4*JW*O352(O|t3tfl*Z)T^f-aX 

£a-r»HB?** . ?r»iws 5 2 . wsam 5 

3, 54. m%3mWL5 5\i : J34 >Y 58, 57, 5 
6fcJ:oTia«5*i. T«»Wi5 2fcbd«R5 9. 59 

io**w*>7?**x-*4:BaL s^ts. ■srrom 

»*7-f *a*jfrx?*SWfcfflivfcyx777f-*x 

[ 0 0 3 3 ] tf*ttri6fc* 1 07?^*x-* t PI«T" 

I) 0T-£> 5 . 0 5 fcii*tll£ Wi 5 1 , '5r»€is 5 2 K 
*E£9fflltf-.&.ri:fcJ:->T. "JM«fi 5 2 

0*) fcwinfticssffi^-r* (06 ( a) ^epd^t 

A) . £ft£J:9»BIi»l4. 15fc*MEtt. W8L 
tW-'ftfrmWMMl 2<7)%WifttmW.<7)-%ft (06 
(b) ^EpE^ifij) fc3MW4 - H^IKMc -5 fc . 
[0 0 34] 4fc, itf)T^f-AX-^<o»K»»*t 
RM**#Jftmr. m<*)7?^aX-:?J:P38L # 

[0 0 3 5] H7«*56H*0*3<0||IS»?DT^f-jLX 

4. 7 5Ji, >-'3^yb7 9. 78, 7 T&mZtlX 
v*4. ^EpF^r[S]t* J Ftclll^-ri.«ri&««S7 2(i8fe 

IMc£jB7 2i 5§g7 2i {itt»g|5 7 3 

0. ^riWB7 23&%RiF*rtltcilIRf6i:. WXOMB 
7 3H:558IG*mtd»S*i. JSW&74, 7 5££ 
m-Z> : su4 vh7 8tt^H£i4ettfl!MH-*. - 

[0 0 3 6] 2(s|lte0!lcOT^f-iX-^{±v-f 
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[0037] *$mm<07 ^fai-? <mmjT& 1 1 

!INWfcra*tcfM&*7?**x-**»rtU:. 
[00 38] 4^Cvl-CJ±, n-^-tfeftferfcOV-f 
?n*-*£fijWO*i#, 4tMffc. 6tttffc. *>6 
10 Htt^vf^oqfc-^TfcfrifcfcV*. 4 

[0039] ;<oidtLTffSLfcr^^jLX-^ 

14. ®$gg|5¥@l 0 0;um, 33ft 1. 5/im. fe^tftS 
CO*? 8 0 u m fc U*Hg«St: 7 0 vmtt& <Ifc£ 

J:0IUiE5:fe*. ™a»»tt¥fH6riait:8O/*m»0 

mimmm^miz*^. z.tiizbt>%\wmm 

fc:fcfc»t» MRfc*lIO*|6lt:8 0Aim<iOSffl*aS 
20 Uz. 4£. Z<m3<079*^-9*m^XimL 
fc3KBHMUi. 5 = 87* — 90- ^jtSEsWaSSii 

fc. 

[0040] H8tt*ft9la9S4 (^BMWT^fai 
-^**-f ««EIT»*. ■5Ii6«S8 1 , MiB»ja58 
2, 83. 84, H££#1S8 5^34^7 8, 7 
7, 7 6CioTS«3ivO>*. *mtM<07^f-A 
x-*iJS3tf>7?*AX-*i:HaL gHB^Sttv-f 

[004 1 ] ^QtWcor^f-aX-^tfMBifNi. 
30 ^n^-^<0Stetcti) i 5rV^"riSS5*^2fi0r7^AX 

mmmmmM\z^z^mm,zmw)im 

[0042] f^^StH2, I3«7^fai-^t 
[0043] 4r», H9«J:dt:2'Oft4^«-eWSU: 

(or^f-j-x-^ioi , 102 fc-HWMatrit 

[0044] XflMM8 6<4. Witf01OO«KLT 
[0045] JjLh. *^«0T^ ^-aX-^iOHft^J 

t. iortvKo^r^f-AX-^^fflv^^flims 
v^jWOTws-cfciw^awiwfts^iSd 4-cfc* 

50 ci-c-{4, Hsea^<oi^asB»^^t^» 
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C 0 0 4 6 3 OT, HSB88?0>J (011) fcfc WC*» 

[ 0 0 4 7 3 H l l ti^ltJKBCKWfcfev^TiBv^ii 
*7?f-*x-*<0»^ttiaWI:*>«l 0 1 a£$ 
ASC, 2 flOWKttOiKtt 10 2a, 103a * 

tt 1 0 3 af£, ftSS&SS 1 0 4 fcHB(C»||!BWfoWT» 
1 0 5 £*Vt Hi . 3fcgi*SS 1 0 4 {±1 

1 0 2 Jifr#*>^ 10 5k frH««7cffl 106at« 
L, fcfcfT<Hfc**<&oT^SJfiiiHI£*#o. 

*£«ffiS$103bi, g«14{£$10 2ai:S10 5 
cOR*fMfc«IMi 10 1b (ft^TVCttlW 10 2b 

t-«iHW*^trfc-Hi'*Wl!t«tS*& - k# 
. 1 0 

coo48] hi Kojowawitcfflv^iisr^f-ji. 

X-?{i, g«1tii$l 0 2 afcOTttffittl 0 3 at 
t«E^Want4*tJ: 0 . *-f^**l 0 
106afc!lV*«lR9l**±t4. *«>fc*>fciWtt 
^$10 2a, 1 0 3atf>£ito*«< i S:9, SRI 0 4tf 

®£X'^ffiiW±Z®mm® 10 2b, 1 0 3 b KEP 

tKthtmvmmmmm*. ^icumMiHi o 

3 b, 10 2b#f|*£oTtt«tejfi^**OJWaW 
102btaw<J:afc»<. «£EEPfla, «9»*.<o* 

ik**T**. 8^**EEtf*«iEaL £8tt, AVI/ 

JBsi WW*. 01 l^llMMWM'Cli 
SW>«f Cft&IWffiJW* 10 3a, 103b fcttfljtfJE 
SX'^'JOtOk LTV*** 5 , ^kfflrCft-jfcO. 



(■6) WHPF6- 1 6 0750 

1 0 

WttflrcfcfliuMi*. Guar, r/us, sus, 

k'-C&S. 4feiNW(Et,fflv^ik*«ri6T*4. «i 
{f, WU. *HUtft*IWrt'S i, GaAs, ZnS 

£lf, ITO, 'SnOi , Zn0 2 
[0049] *5tt*0*3eiafilH=fflV^<l4lfi»tt^) 
10 tttt£ffi£-?6tfflk LTti, Wit* , S i O2 , S i 
3 N 4 , S i O, , S i ON, , S i : N : H, #7* 

■x v *y^8«#JBv^>*i4. MJ?^I*I»^ 

[00 503 *5KH<03K^iaiKt:tiV^T±Er^f-ji 
20 x-*(c«LTiMS*i***:LTtt, «6^-f*- 
K, ^ftb-lF&k'^IBfcfSH 1 , efc#HW 
^ftS . ^T't^E^U-fttU— f t-AT y 
> ?^Fi£$l£& k*©H*Ktf>jfcffi:$: k'Uffltt^Jfiv » . 

? fremiti § tut u— f ffii-StimBlrthtz 
30 o%-?4 ?aaV*-?uyX?>imMblXit. y* 

h "J V ^? 7 ^ tt»&JBV^fl»&«** ("Fabrication o 
f activelntegrated Optical Micro-Encoder" 1991 IEE 
E Micro Electro Mechanical Systems Workshop, Procee 
dings pp233-238) . 

[00513 *me>mffi&nmt tx\t. 
it&ytiznixmizwmfcmtfm^bh.. muxtf? 

S i O2 , S i Ox , S i O, Ny , S i a 
N4, Si:N:H, ZnS, Z nO&k'tffflV^iX 

i k lc± 0 , 3££R5 1 w^m^S 6 ^ k *«nrc* 
[00523 *^BJt'{i±IB0^05fe«gi5tV^ 7 on 

50 >xs:«3»-fi.^ai:-t,s^L. #$L<mmzm 



1 1 

[0 0 5 3] CiX^. T9+ 33.-9. ftSfeitWi 
[0054] *»IBTI4, ±f£tf)77f- aX-? fc JtJS 
[0055] OfflglJl >0 12 ( a ) - ( g ) t*« 

its-^-r. ami 2(a) t^-r j: a t. m.2 o i 

t LTJMS* (10 0) «7x ;W>±(cT«*S2 0 2 
fcLTT^5£2 0jum3S»£J:D#JfcW;«» 
h20 3S:^BtTA'^--y^tl). f^v'Xh 
2 0 3<0*-*y^>*fefr*fI«LT. I^'XhfcT/P 

#»S*flJ:9a<3Krfctf>, 2 0 3£l$< t 

012 ( b ) «0«t 3=SrffiffiS:MUTx-yf-$iL N SOT 
g]5«ffi 2 0 2 #»JS§*14 . f^OflattiWHJfeO 1 /8 
t-TSP«S2 0 2li*K2 0 1 b0M£X3 OgOftS 
»(Cl^^Xh2 04Sr^fliL. ±as*»6K?"f 
Xyf-y^tiOll 2(c) cOftgcOidfcWtSr 
ff 3 . ftf)llCT7 X-7 C V D &?£KS& 1 0 0 «T' 
S i NH|R2 0 5&jft£U «Wt»l £>m@2 0 6 fc 

XS i Oz £XA.y U fftfm 2 (7)1^2 0 

8fc tTT^5£-?-?)±fcJBMU g&(CSiNH|i2 
0 9*»KI«1 0 0«T«flW* (012(d)). 
012 (d) TJt»Lfc5«^il*±*»feJl»t. l^v 

xf-rx^s-teo-CA-^-^y^-fs. lyf^tli 

SiNH. SiOz (iCF 4 SDH^X-y^y/, T;U 

OHJtfflomSSH^fclffiRfi (HI 2 (e) > . a 
fc. ««2O10>Si£KffiA»£>SF6<DRIEfcJ:'? 
x-y^-y^L, TS51S2 0 2(7)^152 04 f$r«^2 
0 lcox-y^y/^gst^-ttjitf (012 (f) ). 
[0056] ±SP«®2 1 1 fcWUCtl, i<t*TJ6^ 
fc7o-fe*tf)3t>JM3McHl 2(b) *TffiRLfc«K 
2 1 0cr>±SP«Si2 1 1<0— atfJ-Srx-yf-y^-CUtS&l, 
•CGfl^2 1 1 g£jg)£L*:&, WR2 1 OO-S^x-y 



(7) #^¥6- 160 7 50 

1 2 

^y^i^*L-ca«2 1 oo#Ram*fr3 (01 2 

(g) ) . 'J - m*t& 2 1 5 kzWffiX'Z h J: 

5 £-f «£IMSiNH*>±*fc 
±$Htffi2 1 KOTSfcift^S**. «£CHl/Ctt 
9mfr$>&M&M^T±M$&2 1 1 fcTSP«ffi2 0 2 
<O5fc#01 2(g) 9*«iS(c=Sr-5fcfi»rffl£1- 

vrwk ixm 12 ( g > 0 j: 3 ct* Jb*<6 . jje 
<o*ife"cfM8s*utfr»^s(aH63aaa«)!R2 1 50 

10 *£(i2 0mm, ff§tt5//nu «i5mm"C*6. * 
tM2 1 5<03fcSSfcTS«ffi2 0 2 fctfflBHttSmm? 

^l<7)«li2 0 6tTgpmS2 0 2i:{cSE5 
0V*lnifci:i*T»W2 0 2fci»ofe»ttt:*2 

0V. TA-T-f 50, ^^2 OOHzTffl&DtJti: 
£6. S2 1 5tf£K2 0 1 fcSE#fflfcft*JB*ia4 
5° TttttU:. 
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ABSTRACT: 

PURPOSE: to provide a light deflector which can. accurately control an angle 
and whose reliability is high. 

CONSTITUTION: A fixed electrode 1 1, a supporting plate 16 and supporting 
beams 13 and 13<SB>1</SB> are fixed on an identical substrate consisting of Si. 
A movable electrode 12, driven parts 14 and 15 and the supporting plate 16 are 
connected through joints 19-17. The electrodes 1 1 and 12 are used as a 
comb-line linear microactuator manufactured by a micromechanical technique. 
Besides, the driven part 14 is provided with a reflector 31 . Then, the angle 
of the driven part 14 is changed with respect to incident light 32 because the 



displacement of the electrode 12 differs according to an impressed voltage and 
scanning is executed by using the light 32. 
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